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WATERTOWN ARSENAL

3UTT WELDS

ALuMmiNUM ALLOY [T ST )

ELECTRIC ARC AND OXY-ACETYLENE METHODS

1/8" AND 1/4" ROLLED SHEET

5% SiLICON ALuMINUM FILLER )

A. Q0BUECT

THIS INVESTIGATION WAS STARTED TO DETERMINE

Ao of a e

(1) THE STRENGTH OF JOINT OBTAINABLE WITH EITHER g ]

THE ARC OR GAS WELDING PROCESSES ON ROLLED DURALUMINUM
; SHEET SUCH AS 18 USED FOR VARIOUS PARTS OF THE 3" A,A. "5
. <
GUN MOUNT, {f}
(2) THE EFFECT OF CORROSION, HEAT TREATMENT, HEAT ‘fb

TREATMENT AND CORROSION, AND AGING ON-

(A) THE STRENGTH OF THE JOINT. ?~j
(B) THE HARDNESS OF THE WELD AND THE HEAT { ;
AFFECTED ZONES ADJACENT TO THE WELD. i
(3) THE CORRECT WELD PROCEDURE TO OBTAIN THE BEST f_;
WELD STRENGTH, 2
. B. CONCLUS)ONS b”
|« THE AVERAGE EFFICIENCY OF THE WELDED JOINT |
"AS WELOE®" 1S 55-60% WITH EITHER THE GAS OR ARC METHODS. T;}
2,THE CORROS!ON TREATMENT, AS USED IN THI!S STUDY. )

IMPROVES THE STRENGTH SLIGHTLY,




T - T T Y Puliatolial At Sa A A aag

.
L_..; . s

Je HEA™ TRIZIATMZINT "LINE OR WITH THE ADDITION OF
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ey

" Ca SN 5 20N 4ui SEAL A 2NN s Aul 4 W———"
T —~—
~ T e A
A
-

TO ABOUT 7L% FOR T4% ARS WELD BUT DOES NOT AFFECT THE

ek

A

GAS WEL) APFREC!IABLY.

4, AN ACING OF SIX MONTHS OOES NOT AFFECT THE

Ahodod & A2 2

STRENGTH OF THE JOINY BUT DECREASES THE DUCTILITY SOME~
WHAT, -

5. THE SOFTENING EFFECT OF THE WELDING HEAT ON ]
THE PARENT METAL 1S NCT CHANGED BY SIX MONTHS AGING.

6. ON 1/8" SHEET MAXIMUM STRENGTH IS OBTAINED .
WITH THE ARC AT A CURRENT CF ABOUT 75 AMPERES. NO
PHYS|ICAL TESTS WERE MADE OGN 1/4" SHEET WELDED WITH THE
ARC,

7. ON BOTH THE (/8" AND /4" SHEET WELDED WITH

THE GAS FLAME A BACK:NG OF GRAPHITE GAVE BEST RESULTS

e Ty
P SR I P )

AS TO SMOOTHNESS OF WELD AND EASE OF MANIPULATION.

 antaih

B. WHEN MAKING A GAS BUTT WELD THE PLATE EDGES

MUST BE SLIGHTLY PREHEATED T0 PREVENT CRACKING OF THE

PP IR TN

PLATE ALONGSIDE THE WELD ON COOLING.

ik

C. SCceopre oF THE TESTS S

(1) ARC Wewro “ﬂ
: EXPERIMENTS WITH THE ARC WERE CONFINED MOSTLY '
TO I/8" SHEET USING THE ALCOA !/8" COVERED 5% SILICON
~ WELDING ELECTRODE, THE COATING ON TH!S ELECTROGE WAS
ALCoa #25 FLUX. AMPERAGES OF FRoM 60 To 90 REVERSED |

POLARITY WERE USED. ' !




Ty - ep——— R SSE ArELI S Al AR A T mhl S g S Al A A S B SR AR G 0% BRI SAS A aEL el o St )

v
P

rry
» 4

7 P
'

8 EXPERIMINTS WiTH THE OXY-ACETYLENE FLAME WERE
MADE ON oOTH /8" sND I/4" SHEET USING A #6 aND #9 Tip,
RESPECT!VELY, AND A SLIGHTLY CARBONIZING FLAME.

A BEVEL WAS NOT USED FOR ANY OF THE TESTS,

WITH THE GAS PROCESS A 5% SILICON FILLER ROD WAS USED

FOLLOWS

(A) HEAT TREATMENT

SPECIMENS HEATED TO 950°F WHILE IMMERSED IN

r ‘ EACH SPECIMEN WAS IMMERSED FOR {4 MINUTES -
L.

AND HELD OUT FOR |4 MINUTES CONTINUOUSLY FOR 48 HOURS.

P U Y a L e - RSP - Cwa z " PR S Ty a2

(2) Gas Wewuo o

[
(
& WITH ALCOA #22 ALUMINUM WELDING FLUX,

(3) TenstiLe TesT
H THE SHAPE OF THE SPECIMENS WAS AS SHOWN IN FlIG.

‘®

q Noe. 2o ALL WELDS WERE TESTED BY TH!S TEST. FOR HEAT

TREATMENT AND CORROSION THE SPECIMENS WERE FIRST MACHINED

FOR TENSI!LE TESTING AND THEN GIVEN THE TREATMENT AS

SeDA NITRATE AND HELD AT TEMPERATURE FOR FIFTEEN M!NUTES
AFTER WHICH THEY WERE GIVEN A WATER QUENCH.
(8) CorRrROS!ION
THE SOLUTION WAS NORMAL SALT (58.5 GM. NACL .’.
IN A LITER OF DISTILLED WATER) TO WHICH WAS ADDED (0%
‘ (8Y VOLUME) OF HYDROGEN PEROXIDE (3% STNCK SOLUTION).
l °

L'_ AT THE CONCLUSION OF THIS TREATMENT THE SPECIMENS WERE
°
I BROKEN IN THE TESTING MACHI NE,
-3

4
-
4

4

4
24
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D. #Wenps TESTED ;' ’
A »
! (1) ARC :
: THE WELDEDP PLATES WERE APPROXIMATELY OF THE ]
: 4
ii DIMENSIONS SHOWN BY A IN Fi1G. No. . N
1
¢ THE GENERAL PROCEDURE WAS TO WELD EITHER TWO .
%3 OR FOUR OF THESE PLATES UNDER THE SAME CONDITIONS, SR
R ]
re TasrLe | )
(1/8" DuraL) :
l PLATE Awmrp VoLTS SEPARATION WELDED REMARKS -
f' i1a 60/65 20/22 /32" 7/17/31 '
» 16A 90/95 20/25 or 7/22/31 Ro0DS DRIED OUT
N IN AN ELECTRIC _
g . B8 " " " " FURNACE FOR ]
L‘ . APPROXIMATELY )
3 I7TA 75/80 20/25 on " (£ HOURS AT
ABOUT 75 C.
4 8 w " n "
21A 75/80 20/25 or" 7/23/31 RoDS DRIED 0OUT A i
() AND USED WARM, )
il B " " . n HELD APPROX.
{ | HOurR AT 75  C.
- C " n n " B
{ b
D n [ n " j
o ]
®
- 224 90 20/25 0" 7/24/31 Two coaTs oOF o]
i COLLODION ON Y
[ 8 n " " " DRY ROD. B
f C " " " n ;
4
. O n n n (] ._._..1
¢ 234 90 20/25 o" 7/24/31 Rops DRIED ouT
- NO COLLODION R
3 B 1" n ] 1] )
3 A
. C " " " ” . i
D " n n n ‘1
[ -]
9 o 1
o ) ) ° ) ® ° ° ° ) ® ) ° ) ° ° LI
3 N ' ]
L e o : C Tl R . ‘j
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IN WELDING THESE PLATES THEY WERE CLAMPED FLAT

WITH A BACKING STRIP OF COPPER IN WHICH WAS MACHINED A . -
GRoovE 1/32™ peer anD /4" WiDE.
PLates C ano D, 16B, AND ITA WERE HELD FOR SIX o
°
MONTHS AGING TEST. THE REMAINING PLATES WERE CUT UP INTO
TEST SPECIMENS AS SHOWN IN A, Fig. No. |, THE SPECIMENS
BEING MACHINED AS SHOWN BY FiG. No. 2. FROM PLATES 213,
. ]
228, AND 23B NO HARDNESS SPECIMENS WERE MACHINED SO THAT
SPECIMENS #3 AND #4 OF THOSE PLATES CORRESPOND TO SPECI-
MENS #4 AND #6 OF THE OTHERS. WITH PLATES 21A anD 23A
[
THE HARONESS SPECIMENS WERE MACHINED FROM STRIP #5 S0 '
THAT THEY BEAR THE NUMBERS 5| aND 52 INSTEAD OF 31 AND T
32,
L J
THE TEST TO WHICH EACH OF THE SPECIMENS FROM o
THE VARIOUS PLATES WAS SUBMITTED WAS AS FOLLOWS:
#t - TENSILE AS WELDOED B
|
#2 - TENSILE AS CORRODED RO
#4 -~ TENSILE AFTER HEAT TREATMENT* o
SN
#5 - TENSILE AFTER HEAT TREATMENT AND CORROS!ON¥ NN
* °
#31- HARDNESS AS WELDED il
#32- HARDNESS AS HEAT TREATEODX o
*WITH THE EXCEPTIONS ABOVE NOTED. -
i
\
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]
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STRENGTH OF UNWELDED PLATE (/8" DuraL)

SPECIMEN

DIRECTION OF
STRESS APPLICATION

PREPENDIGULAR T®

DIRECTION OF ROLLING

PARALLEL TO

DIRECTION OF ROLLING

TasrLe 111

S —————

TENS.STR., ELonGg. 4"
L8S/SQ.IN %
61,280 9.5
59,680 18.2
61,760 20,2
60,800 19.0

STRENGTH OF WELD "AS WeLDED" (1/8" DuraL)

PLATE SPECIMEN TENs. STR.

A
16A
178
21A

224

23A

8

|
|

LBS!SQ.IN

32, 160%
34,720
36,960
37,440
30,880
29,280
32, 160
35,040
28,800

*FAILED THROUGH WELD METAL. EXCEPT

ELONGATION %

"
5.0
4.0
4,0
3.0
3.0
3.0
4,0
3.0

2.0

")
4,0
1.2
le2
1.0
1.0
1.0
[.3
1.0
0.8

VHERE OTHERWISE NA2TED

ALL SPECIMEN FRACTURES 0OF ARC WELDOS OCCURRED A3

OF THE WELD.

- .
P SR Y

THE EDGE

" N PV P,
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STRENGTH OF WELD "AFTER CORROSION" (1/8" GuraL)

PLATE SPEC IMEN
1A 2
16A 2
178 2
21A 2

3 2
22A 2
8 2
23A 2
B 2

STRENGTH oOF

WELD "AFTER HEAT TREATMENT" ([/8" DuraL)

TENS,

TABLE V

36, 320
34,720
37,760
37,280
33,600
30,080
32,640
24,960
32,320

STR,

ELONGATION

‘ n
5.0
5.0

5.0

4"

%

1A
I6A
{78

21A

22A

23A

4

w W W e w W s

29,760
45,600
47,840
45,760
44,800
37,760
34,240
39,200
37,760

et

4,0
8.0
8.0
4,0
5.0
5.0
3.0
4.0

3.0

WP WP U GO SO GO AP G SO - S WL T U S

1.8
4,5

5.

(62}

-
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TasLe VI

STRENGTH OF WELD "AFTER HEAT TREATMENT & CORROSION"

(1/8" DuraL)

TeEns. STR, ELONGATION %
PLATE SPECIMEN LBSZSQ.IN. ar arn
11A 5 36,800 4,0 o2
16A 5 48,560 7.0 4,8
178 5 49,120 7.0 5.5
21A 4 48, 160 6.0 3.8
8 4 40,160 5.0 1.8
22A 5 36, 160 3.0 1.0
8 4 44,640 6.0 2,5
23A 4 34,240 3.0 1.2
3 4 43,360 6.0 3.0

THE RESULTS OF THE ROCKWELL HARDNESS TESTS
MADE ON THESE WELDS ARE SHOWN GRAPHICALLY IN FI1G. No. 3.
THE RESULTS GIVEN IN TagLes |11 To VI INCLUSIVE

ARE TAKEN FROM TEST REPORT No. 648/1, DAaTED AucusT 5,193,

. - . Y- . . . . e
=i atvont. PN G- A N SR L WD WP W YAV DI S T S SDUR Wi SIS S VS USRI TV SUU. Ny e i

'
B B
4 A & 4 & 2 A . 4 e 'm 4 m 'alak

Aod A




Taste V!

STRENGTH 0F WELG "AFTER 6 Ma. AGING" (1/8" DuraL)

TENS. STR. ELonGaTION %
PLATE SPECIMEN LBS/SQ.IN. 2" 4n
168 I 36,000 ) 0.75
2 38,400 2.0 1.0
ITA ] 40,000 2.0 1.25
2 41,600 2,0 1.25
21IC | 36,800 o5 1.0
2 43,200 2.0 1.5
D ! 32,000 1.0 0.75
2 33,600 1.0 0.75
2acC { 32,000 0.5 0.5
2 38,400 1.0 0.875
D I 33,600 1.0 0.75
2 35,200 1.0 1.0
23C I 38,400 2.0 1.5
2 35,200 1e5 {0
D) ! 28,800 1.0 0.75
2 38,400 2.0 1.25

THE RESULTS GIVEN IN TaBLE VIl ARE TAKEN FROM
TesT ReEroRT No. 648/i-1, oaTen Mavy 10, 1932.

THE RESULTS oF THE ROCKWELL HARDONESS TESTS
MADE ON THESE WELDS ARE SHOWN GRAPHICALLY IN Fia. No. 4.

THERE WERE NO TESTS MADE OF WELDS WITH THE

METAL ARC ON |/4" DURALUMINUM SHEET.
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THE WELDED PLATES WERE APPROXIMATELY OF THE .
DIMENSICNS SHOWN BY B ofF FiG. No. I, ]
- K
®
TaaLe VIIL (1/8" DuraL) S
PLATE Tip BACKING WELDED REMARKS R
41A #6 FLAT GRAPHITE 7/31/31 NoT cLAMPED s
®
8 " NOT CLAMPED n #22 FLUX ON SN
JOINT, WELD -
COOLED IN WATER
TO REMOVE SLAG.
420%  #6 " T/31/31 SAME EXCEPT NOT »
COOLED IN WATER
434 #6 CLAMPED ON 8/1/31 COOLED IN WATER -
. B " COPPER WITH GROOVE " NOT COOLED -
. _ .
PLATE EDGES PREHEATED e
46A #6 CLAM®ED ON 8/1/31 NoT cooLED O
3 n GRAPHITE WITH GROOVE " IN WATER .
. 1
PLATE EDGES PREHEATED w
*NEUTRAL FLAME. h
SEPARATION N ALL CASES {/16". FiLLER /8" o
®
WITH ##22 FLUX. =
. | 4
- 9
!
»
\
-10- )
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E‘: TaBLE IX o

STRENGTH OF WELD "as WELDED" (/8" DuRAL)

TENS, STR, ELONGATION % o

PLATE  SPESIMEN LBS/SQ. IN. 1" 4r .
41A [ 45, 120* 4,0 6.8
2 38,720 5.0 3.8

424 i 39,680* 2.0 5,3 R
2 39,040 6.0 4,8
434 | 26,720 5.0 1.5

2 30,400 5.0 1.8 3
46 A ! 41,280% 8.0 4,3
2 43,840* 0.0 5.0

¥FRACTURE IN PLATE FROM |/4™ To | 1/2" FROM EDGE OF
WELD. OTHERWISE FRACTURE THRCUGH CENTER OF WELD. WELD
FRACTURES OF GAS WELDS HAVE SAME APPEARANCE AS PLATE

FRACTURES EXCEPT A3 NOTED UNDER TABLE XIV.

TagLe X

STRENGTH OF WELD "AFTER 6 MO, AGING"™ (1/8" DURAL)

413 1 43,200 3.5 4,25
2 44 ,800* 2.5 6.0 ,
438 ! 36,800 2,5 2,5 ]
2 35,200%* 2.0 2.0 ) :
468 4 33, 600* 2.0 (.25 ]
2 40,000 3.5 3.0 !
*FRACTURE IN PLATE FROM [/4" To I" FROM EDGE CF WELD. '
.&
-1l= :
¢ o o o o o o o o o o o o o o o




THE RESULTS 0F THE ROCKWELL HARDNESS TESTS ON | J

THESE WE_DS AFTER SiX MONTHS AGING ARE SHOWN IN Fi1G. No.C.

THE SPECIMENS OF [/4" DURALUMINUM WERE SMILAR
TO THOSE OF |/B" SHEET BEING MACHINED AS SHOWN BY FiG. 4

No. . THE TESTS MADE ON THE VARIOUS SPECIMENS WERE AS

FOLLOWS: A —
#1 & 5 - TENSILE AS WELDE®. o
#4 -~ TENSILE AS CORRODED.,
#2 & #6 - TENSILE A5 HEAT TREATED.
#3 - TENSILE AS HEAT TREATED AND CORRODED. ®
TasLE X|I
(1/4" DuraL) L
. o
PLATE Tip BACkING WELDE® REMARKS -
61 #9 GRAPHI TE 10/9/31  1/4" FILLER R
WITH #22 FLUX S
62 " " n AND SEPARATION T
3/16" L
63 " " " -
A
64 n L " h
. 1
GRAPHITE BACKING HAD 3/16" WIDE GROOVE APROXI-~- L ;
. ;‘
MATELY |/16" DEEP, ]
PLATES #63 AND #64 WERE HELD FOR SIX MONTHS
. AGING TEST. ® __
Y
>
; .
L]
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T | TasLE X1 :; -
; — .
STRENGTH oF WeLD "As wWeLoe®"™ (1/4" DuRAL)
PLATE SPECIMEN Tens. STR, ELONGATION % Z
LB3/5Q.IN. 2! '
®
61 1 24,800 2.0 s
5 34,400 3.0 S
62 ! 29,600 (.5 o
®
5 33,600 3.0
ALL FRACTURES THROUGH WELD AND HAVE THE SAME
APPEARANCE AS PLATE FRACTURES, )
TagLe X1
STRENGTH CF WELD "As CORRODED" (1/4" DurAL)
’ °
PLATE SPEC I MEN TENS. STR, ELCNGATION %
LBS/SQ.IN "
61 4 32,000 4,0 _
62 4 34,400 4,0 .
STRENGTH OF WELD "As HEAT TREATED"(|/4" DURAL)
7 2"
61 2 33,600  CUONBARIOM B
®
6 40,800 6.0 =
62 2 39, 200 3.0 Lo
6 43,200 4.0 B
°
STRENGTH oF WELD "AS HEAT TREATED & CORRODEDY | /4" DuRAL) ]
61 3 34,400 4,0 ’
62 3 33,600 5.0 ‘.'"%
5
-13-
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Tasle X1V

STRENGTH CF WELD "AFTER 6 M0, AGING" (/4" DuraL)

PLATE SPECIMEN TENS. STR, ELONGATION %
Les/sQ. IN. 2" 4"

63 i 33,600 2.5 2.25
2 33,600 2.0 2,5

64 | 40,000 3.0 3.75
2 35,200 2,25 2,25

THESE SPETIMENS oF 1/4" DURAL SHEET FRACTURED
THROUGH THE WELD METAL EXHIBITING A METAL STRUCTURE SOME-
WHAT COARSER THAN THAT OF THE PLATE MRACTURE,

THE RESULTS OF THE ROCKWELL HARDNESS TEST ON

THESE WELOS AFTER SIX MONTHS AGING ARE SHOWN IN FI1G.NC.5,.

PN NN I P AR U TR T

Attt

e B A L danih




W e TR WL B e R VLW TR " T ~ R it e AR e S it St Aeth At Nkt i el dhal diats J et A At 4 “'—‘VIT"*‘-'V“
|

E. SUMMARY i

' e,
T ) . .
T T S
. . i al e '
y S WINPT Y mna s e aa a.

TABLE XV

ARC WELD 1/8" PLATE

Tens, STR.  ELONGATION % i
- TREATMENT AMP LBS/SQ.IN. an 4" o
' AS WELDE®D 60 32, 160 5.0 4,0 ]
i 3
g 75 35,090 3.3 {ol -
' »
E.g 90 32,000 3.2 1.0
- AS CORRODED 60 36,320 540 2.3 j
. »
{ 75 36,210 4.3 [.2 "
& 90 30,940 3.4 (.2 2
! 1
(- y
AS HEAT TREATED 60 29,760 4,0 1.8 Ll
} 75 46, 130 5.7 4,0 e
Y
i 90 38,910 4.6 2.0 ]
o 3
o AS HEAT TREATED 60 36,800 4,0 1.2 5
. AND CORRODED o
b 75 45,810 6.0 3.7 »
@ b
o 90 4,390 5.0 2.5 ]
& on 4n DR
- AFTER 6 MONTHS 60 - C - -
PY AGING
¥ 75 37,870 (6 I
b, -
& 90 35, 440 l.4 0.9
-
:0 FROM THESE FIGURES | T MAY BE SEEN THAT THE

.......

- WELDS MADE WITH 75 AMPERES SHOW THE GREATEST TENSILE

L..

. -15~

4

€
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STRENGTH UNDER EACH OF THE ABOVE CONDITI®NS OF TEST
EXCEPT IN THE "AS CNRRODED" CONDITION AND THIS DIFFERENCE
IS S0 SMALL AS TN BE PRACTICALLY NEGLIGIBLE., THIS EX~
CEPTION CANNOT BE ACCOUNTED FOR, HOWEVER.,

THE FRACTURES WERE ALL ABOUT THE SAME, OCCURR-
ING AT THE EDGE OF THE WELD, IN THE FUSION ZONE, AND IN
ALL CASES SHOWED A LARGE AMOUNT OF FINE PCROSITY. THE
X-RAY FILMS SHOW THIS POROSITY T® BE GENERALLY DISTRIBUTED
THROUGHOUT THE FusioN zoNeE (TeEsT ReporT N0.648/1;8/5/31).

THE FRACTURES OF WELDS #22 AND #23 SHOWED CON-
SIDERABLE COARSE PCROSITY IN THE FUSION ZONE AND THIS
POROSITY |SSHOWN BY THE X~RAY FILMS TO BE GENERAL THROUGH-=
OUT THE FUSION Z@NE, THE PRESENCE OF THIS COARSE POROSITY
SEEMS T0O BE CHARACTERISTIC OF CURRENTS ¢REATER THAN 80
AMPERES ON THIS |/8" DURALUMINUM SHEET WITH THE /8"
ELECTRODE,

THE COLLODICN USED TO COAT THE ELECTRODES IN
THE CASE OF TEST #22 1S NOT BELIEVED TO BE THE PRIMARY
CAUSE OF THE COARSE POROSITY NOTED SINCE COARSE POROSITY
WAS ALSO NOTED IN TEST #23 IN WHICH NO COLLODION WAS USED,
HOWEVER, IT MAY BE A CONRIBUTING FACTOR AND YET THE USE
OF COLLODION SEEMS TO OFFER SEVERAL ADVANTAGES.

THE ELECTRODES COATED WITH THE #25 FLUX ABSORB
MOISTURE VERY READILY AND WHEN THIS HAPPENS THEY MUST BE
DRIED QUT BEFONRE THEY CAN BE USED SATISFACTORILY. WHEN

DRY, A COATING OF COLLODION WILL PREVENT THE #25 FLUX

-16-
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FROM ABSORBING M@!STURE

THE CCLLIDION
ACTICN EVEN AT SOMEWHAT
WITHOUT I T AND THERE 1S
LATTER CASE. CoLLODICON

DrR. M, G. YATSEVITCH OF

FRoM TABLE XV

Y PERRoh A S ThAa e \itle A Y

%

AND |S VERY DURABLE,

COATED ROD GIVES A SMOOTHER ART
HIGHER CURRENT THAN WVHEN USED
LESS SPATTERING THAN IN THE

WAS USED AT THE SUGGESTION OF
THE ARSENAL LABORATORY.

IT WILL BE NOTED THAT THE 75

AMPERE WELDS SHCW AN EFFICIENCY IN THE "AS we_pep"

CONDITION 9F ABOUT 58% WHICH IS INCREASED T0O A MAXIMUM

of ABOUT TT% IN THE "HEAT TREATE®" CONDITION.

AFTER SIX

MONTHS AGING THE STRENGTH HAS INCREASED ONLY SLIGHTLY,

To ABeuT 63%.

THE GREATEST TRCUBLE ENCOUNTERELC WI{TH THIS

METHOD OF WELDING WAS IN MAKING A SMOOTH STOP AND START

IN CHANGING ELECTRODES,.

SISTENTLY BE ACCCMPLISHED AS

AND GREAT SKILL ON THE PART OF THE ONPERATOR,

TH1S OPERATION COULD NOT CON-

THERE IS

PRACTICALLY NO CRATER LEFT WHEN THE ARC S BROKEN AND DUE

TO THE HIGH HEAT CONDUCTIVITY OF THE PLATE THE ARC MUST

BE STRUCK BEHIND THE CRATER AND BROUGHT FORWARD |N ORDER

TO CGBTAIN CONTINUOUS WELD PENETRATION.

{F THIS 1S NCT

DONE A SMALL SPBT WILL BE LEFT AT THE FORWARD EOGE OF THE

CRATER WHERE THE WELD HAS NOT PENETRATCC ZCMPLETELY

THROUGH THE JOINT.,

THIS DIFFICULTY IS5 NOT QUITE AS TROUBLESOME €N

THE I/B" SHEET AS ON THICKER PLATE.
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THE RESULTS OF THE HARDNESS TESTS SHOWN N

Fies. No. 3 anD 4
THE PLATE BY THE WELOING HEAT AND AGING DOES NCT APPEAR

TC CAUSE ANY CHANGE

TREATMENT

IN THIS CONDITICNG

TaBLe XV

Gas WeiLp- 1/8" PLATE

FLAME BACKING

As WELDED

AFTErR 6 MO,
AGING

CARBON GRAPHITE
n n
" CopreR
NEUTRAL GRAPHITE
CARBON GRAPHITE

n CoPpPER

*DLATE EDGES PREHEATED.

FROM THESE F|GURES

TENS.STR., ELONGAT!ION G
Les{sq.xw. R 4n

41,920 4.5 5.3
42,560* 9.0 4,6
28,560%* 5,0 1.6
39,360 4,0 5.0
44,000 3.0 5.2
36,800* 2,8 2,2
36,000 2.3 2,3

IS APPARENT THAT THE

INDICATE NO APPRECIABLE SOFTENING OF

CARBURIZING FLAME WITH GRAPHITE BACKING GIVES GREATEST

TENSILE STRENGTH. IN THE "AS WeELDED" COND!TION THE

COOLING OF THE WELD BY

SHOWS NO PRONOUNCED

AGING THE WATER COOLED

IMMERS | ON

IMPROVEMENT BUT AFTER SIX MONTHS

IN WATER AFTER WELDING

WELD SHOWS BEST AVERAGE STRENGTH.

PREHEATING OF THE PLATES BEFORE WELDING DOES

NOT APPEAR FROM THESE TESTS TO
EXCEPT IN THE

BACKINGs HOWEVER,

IMPROVE THE STRENGTH

"AS WELDED™ CONDITION WITH THE GRAPH|TE

-18-

THE ADVANTAGE OF PREHEATING OF THE

e A E and S

. L]
Aodoad

o




F('~ L N T T R R T vl ST et T Al o e s Siath st B M Sad Jhes Shdh OB oA Jieg Sk 20 Mg 2o B ~

s S

Rl pd
v Y

4

s s
"

PLATES AFPEARS TA BE RATHER THAT OF PREVENTING CRACK!NG

ALONGSIDE THE WELD ON COJLING, A CHARACTERISTIC WHICH

18 NOT APPARENT FROM THE RESULTS OF PHYSICAL TESTS, THE

ADVANTAGESOF PREHEATING SEEM TO BE MORE PRONOUNCED ON

THE THI®KER GHEET,

TABLE XVIl 1

Gas WeLp- | /A" PLATE

CARBURIZING FLAME = GRAPHITE BACKING

.
o ol

TREATMENT TENS.STR. ELONGATION o

- L8S/SQ. IN )" 2" A" ‘e

AS WELCED 30,600 - 2.4 -

AS CORRODED 33,200 4,0 - - - B

’ HEAT TREATED 39,200 - 4,5 - o
. . .\-4
HEAT TREATED 34,000 - 4.5 - :ngj
AND CORRODED f;ﬁ;i
AFTER 6 MONTHS 35,600 - 2.4 2.7 R
AGING L

FROM THESE TEST RESULTS AND THOSE GIVEN IN

TABLE XVI 1T DOES NNOT APPEAR THAT THE GAS WELDING METHOD

GIVES AS HIGH STRENGTH OF WELDED JOINT AS THE ARC WELDING j?”’

METHOD EXCEPT POSSIBLY THAT THE GAS WELDS HOLD UP BETTER i;&f

THAN THE ARC WELDS ON AGING AND SHOW SLIGHTLY BETTER B f

L&
DUCTILITY. ‘
THE COMPARATIVE SOFTENING EFFECTS ON THE FLATE

OF THE TWO METHODS AFTER SiX MONTHS AGING ARE SHOWN BY

THE CHARTS ATTACHED f1GS. #4 AND &, f i
-19- ) J
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THE GREATEST DIFFERENCE BETWEEN THE TWoO °
PROCESSES SEEMS TC BE THAT THE GAS PROCESS MAKES A ]
SMOOTHER WELD AND ONE WHICH 1S PRACTICALLY FREE FROM
POROSITY, o °
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